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Description 

PROCESS TO CREATE MARKET-SECTOR 
INVESTMENT PORTFOLIO PERFORMANCE 

INDICES 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication Serial No. 60/403,235, filed August 14, 2002. 
Background of Invention 

[0002] | n the field of securities and investments, an investment 
performance index is a measurement benchmark made 
from calculating a contiguous series of averages for the 
periodic investment returns generated by members of a 
population of securities or a sample population of securi- 
ties. This is the process employed by providers of existing 
indices for populations of primary-market securities 
(stocks and bonds), as well as, populations of secondary- 
market securities (mutual funds, variable annuities and 
other book-valued collections of primary securities that 



offer ownership shares) that have been aggregated at in- 
vestment-objective or market-category levels. Indices are 
used primarily for evaluating the relative performance of 
investments and investment management functions. It is 
in regard to this second evaluative purpose, the assess- 
ment of the relative value of an investment management 
functions, that these existing performance indices fall 
short, creating evaluative findings that are skewed, in- 
complete and biased for market conditions. 

[0003] investors hire investment managers to manage investment 
portfolios. A manager of an investment portfolio is re- 
quired to perform three functions. His primary function is 
to select for a strategy of allocating the assets of an in- 
vestment portfolio among securities from different "mar- 
ket-sectors" in order to provide a diversified risk. Because 
of the computational limitations inherent in constructing 
populations of allocation-strategy alternatives and the 
constraints imposed by the tenets of Modern Portfolio 
Theory (MPT), the market-sectors defined within an asset- 
allocation strategy are necessarily broad, few in number 
and inclusive of all markets. 

[0004] There exist two other management functions that are 

necessary corollaries to choosing an allocation strategy in 



that these are the functions required to actually imple- 
ment that strategy through the selection of investment 
assets. The second management function involves a fur- 
ther process of asset diversification, which is selecting for 
a portfolio of investments from within each market-sector 
whose investment performance, as a group, will be a 
faithful and efficient representation of the investment 
performance anticipated by the selected allocation strat- 
egy. To be of additive value, this faithful and efficient rep- 
resentation needs to meet two minimum requirements. 
First, the portfolio of investments selected from within the 
market sector must be faithful to the level of investment 
return expected from the allocation strategy by producing 
a level of investment return that is at least equal to the 
level that could be achieved by the random selection of an 
investment from within the market sector. Second, the se- 
lected portfolio must be an efficient risk by operating at a 
level of investment risk that is less than the level that 
could be achieved by the random selection of an invest- 
ment from within the market sector, for after all, as a di- 
versification procedure, this function's only constructive 
value lies in its ability to minimize investment risk for an 
expected return. 



[0005] The third function is to select for investments with which 
to populate this group whose future investment returns 
will be strong relative to their market-sector peers. This is 
a selection function that relies on special knowledge of 
future differences in investment performance characteris- 
tics between individual investments within a market sector 
to produce its additive value, and is a selection process 
that is the antithesis of the other two diversification pro- 
cedures. 

[0006] | n the prior art, there exist a multitude of commercial 

processes for evaluating the success of managers at this 
third function, namely, processes that will judge the rela- 
tive strength of individual investment selections. Most of 
these processes use indices as benchmark measures, and 
they are constructed to provide exacting and specific 
benchmarks of market peers for these investments. 

[0007] providers of processes for evaluating the first of these 

corollary functions, which is selecting for a diverse group 
of investments within a market-sector that provide for an 
efficient risk, are a much smaller group. These providers 
utilize the same population of available indices as formu- 
lated for evaluating individual investment choices, which 
causes a problem. The existing benchmark measures, 



which are comprised of indices for groups of primary- 
market securities and for investment-objective and mar- 
ket-category groupings of secondary-market securities-, 
are not sufficient for the task, because they have been 
constructed to reveal exacting and specific distinctions 
between individual investment choices. Their purpose is 
to judge the performance of individual investment selec- 
tions against a narrowly defined population of their peers. 
A primary-market index represents a single alternative for 
creating a portfolio from the population of stocks or 
bonds that may be available within a market sector. Sec- 
ondary-market indices formed at the market-category 
and investment objective levels represent alternatives for 
creating a portfolio from only a limited subset of the 
stocks or bonds that may be available within a market 
sector. Their strength relies on their specificity, and their 
levels of investment return and investment risk are in 
constant flux relative to the average levels of return and 
risk generated by the market sector population. They 
therefore cannot be relied upon to consistently measure 
the management functions of providing a selection of 
market sector investments that are a faithful and efficient 
representation of the investment performance expected of 



an allocation strategy selection, because they each only 
represent a single option or single set of options available 
for the manager function of selecting for a portfolio of in- 
vestments from within each market-sector. Benchmarking 
the efficiency of this function using these narrow group- 
ings of market sector peers creates an evaluative measure 
that is characteristically incomplete, skewed and biased 
for market conditions. 
[0008] An investment portfolio is created when an investor elects 
to hold more than one investment asset at a period in 
time. Investors hold more than one investment asset as a 
hedge against the uncertainty of accurately forecasting 
the future path of investment markets and the future in- 
vestment performance of those assets. Given the prevail- 
ing skepticism among investors and industry practitioners 
of the possibility of consistently predicting the future path 
of investment markets and of the future performance of 
individual investments, the creation of investment portfo- 
lios remains a common practice for investment manage- 
ment. 

[0009] The selection and evaluation processes in general use 

within the investment management industry operate un- 
der the tenets of Modern Portfolio Theory (MPT), a thesis 



written by Dr. Harry Markowitz to define the functions of 
portfolio management in terms of the characteristics of 
investor demand. In MPT, investment return is calculated 
as the average of a contiguous series of periodic invest- 
ment returns (mean). Investment risk is defined as the 
variance of those periodic returns around that average 
(variance). Investment performance is defined in terms of 
investment return as a function of investment risk, and is 
commonly illustrated as a two-dimension graph, known 
as a "mean-variance" graph, as seen in Fig. 1. The mean- 
variance graph of Fig. 1 plots an investment's perfor- 
mance as a function of the average of a series of periodic 
investment returns (y-axis) and the variance of those pe- 
riodic returns around their average (x-axis). Under the 
tenets of Modern Portfolio Theory, investor demand is 
satisfied at a point of maximum average return for a level 
of returns variance. 
[0010] For example, in the mean-variance graph in Fig.l invest- 
ment B is less risky than investment A and C. Investment 
C has generated greater investment returns than invest- 
ment B and A. It therefore can be said that investment A 
has the weakest investment performance of the three in- 
vestments and is least likely to satisfy investor demand. 



[0011] The management of an investment portfolio entails three 
functions. First, a strategy is selected for diversifying the 
portfolio assets among market-sectors that have histori- 
cally provided dissimilar investment risk. In terms of MPT, 
this process entails selecting for a strategy to allocate 
those assets among market-sectors whose population of 
investments have exhibited a pattern and level of peri- 
odic-returns variance that are uniquely dissimilar to the 
patterns and levels of periodic-returns variance of popu- 
lations of investments within other market sectors-. The 
thesis of MPT is that the combination of these dissimilar 
risks ensures a portfolio that will generate the maximum 
average return for a level of returns variance. 

[0012] The product of this process is a strategy outlined in terms 
of the percentage of portfolio assets to be allocated to in- 
vestments of each market-sector, the total of which adds 
up to 100% of portfolio assets (for example, in a strategy 
made from five market sectors, 10% Aggressive-risk mar- 
ket-sector assets, 20% Above Average-Risk market-sector 
assets, 40% Average-Risk market-sector assets, 20% Low- 
risk market-sector assets and 10% Contrarian-risk mar- 
ket-sector assets). The processes for this function are be- 
yond the scope of the present invention. 



[0013] Once an allocation strategy has been formulated in terms 
of market sectors, the second management function is to 
select for one or more investments within each sector 
whose future pattern and level of periodic returns will re- 
flect the pattern and level expected, on average, for the 
population of investments within the market sector. The 
population of investments within a market sector is known 
as an "asset class". For those portfolio managers possess- 
ing less than perfect foresight regarding the future pat- 
tern and level of periodic returns for the investments 
available within an asset class, this function is accom- 
plished through a second level of diversification. A portfo- 
lio of investments from within the class is selected on the 
basis that their future pattern and level of periodic re- 
turns, as a group, will reflect that of the asset class popu- 
lation. Because, as a general rule, investment managers 
possess less than perfect foresight, creating diversified 
portfolios from a plurality of investments at the market- 
sector level is the common method employed by the in- 
dustry for ensuring that the investments chosen within a 
market-sector actually reflect the anticipated risk and re- 
turns of that sector. This diversification process, to be of 
additive value must perform to two criteria, which are that 



the selected portfolio must generate an investment return 
that is at least as strong as that expected from the ran- 
dom selection of an investment from the class, and that it 
must operate at a level of investment risk below that pro- 
duced by that random selection. 

[0014] The third function of managing an investment portfolio is 
to select for investments whose future investment returns 
will be strong relative to their asset class peers. There ex- 
ist numerous commercial providers of this function, both 
in terms of selection, as well as, evaluative processes. The 
processes for this function are also beyond the scope of 
the present invention. Fig. 2 is a schematic view that illus- 
trates how these three functions fit together. 

[0015] There have been many attempts in the prior art to im- 
prove upon measures to evaluative the relative perfor- 
mance of the three functions mentioned above. For exam- 
ple, the current trend for manufacturers of primary-mar- 
ket securities indices, as well as investment-objective and 
market-category indices of secondary-market securities, 
is to increase the population of these indices and make 
the populations of investments they describe smaller. This 
"focusing" process is in response, in large part, to investor 
and industry demand for evaluative benchmarks that will 



more accurately predict the performance of managers in 
implementing the third portfolio management function, 
which is the selection of individual investments whose fu- 
ture performance will be strong relative to their asset- 
class peers, by more finely defining the range of invest- 
ment performance outcomes that could possibly result 
from future market conditions. 

[° 016 ] U.S. Patent No. 6,021,397, issued to Jones et al., entitled 
"Financial Advisory System" addressed these issues. In this 
patent, a factoring process is utilized to create an index 
from the combination of primary-market securities in- 
dices that is specifically tailored to that individual invest- 
ment. Each investment alternative has is own unique 
benchmark that indicates whether the investment perfor- 
mance generated by this alternative is stronger than that 
expected from a combination of the specific markets fac- 
tors that influence that performance. 

[0017] Also, Micropal, a subsidiary of Standard and Poors Inc. 
and a provider of mutual fund performance indices lists 
(61) investment objective and (23) market-category aver- 
ages. Lipper, a subsidiary of Reuters Inc. and another 
commercial provider of indices, lists (19) market-category 
indices for funds investing in domestic equities alone 



(about 1/2 of the total funds market). For funds indices, 
the trend mirrors that of the primary-market securities 
market, namely, more and narrower benchmark popula- 
tions for indices, as seen in Fig. 10. 
[0018] These primary-market indices and secondary-market in- 
dices of the size of market and investment objective cate- 
gories define subsets within market sector populations of 
investments and investment managers that, if aggregated 
at the market sector level, would complement a strategy 
for dividing the market into a small set of broad market- 
sectors suitable for constructing asset-allocation strate- 
gies. However, none of these indices, of and by them- 
selves, are suitable benchmarks for the evaluation of in- 
vestment portfolio management that employs diversifica- 
tion as a market sector investment strategy. Asset alloca- 
tion strategies because of the constraints on computing 
power can only be selected from a population of alterna- 
tives constructed from a limited number of market-sec- 
tors. The consideration of the number of allocation strate- 
gies constructed from only (10) market-sectors in incre- 
ments of 5-percent each entails a population of over 7 
million alternatives. This condition necessitates that in- 
vestment managers construct their market-sector portfo- 



lios from the options available within broad asset-classes 
that contain large populations of investments. Indices 
built as a collection of primary-market securities are rep- 
resentative of only a single option for combining these 
market-sector investments into a portfolio. Indices built 
as a collection of secondary-market securities aggregated 
at the investment-objective or market-category level are 
representative of only a single type of option among a 
plurality available to a manager for combining the invest- 
ments within an asset class. These selections cannot be 
said to be representative of the performance characteris- 
tics of that class or indicative of an unbiased measure- 
ment of the act of selecting a portfolio from the class. 
Clearly, the recent trend toward creating indices in greater 
numbers and indicative of narrower market segments is 
aimed at a different investor than that is concerned about 
effectively managing an investment portfolio. 
[0019] | n addition to Jones, et al. there exists one other patent 

that purports to rate the value of an investment or invest- 
ment portfolio. U.S. Patent No. 5,784,696, issued to Mel- 
nikoff, entitled "Methods and Apparatus for Evaluating 
Portfolios Based on Investment Risk" proposes to calculate 
the suitability of investments selected for a portfolio using 



a measurement based on their historical downside volatil- 
ity (chance of loss). An index measurement is not offered 
in his process. However, the application does make men- 
tion of Morningstar, Inc. and other database providers 
that offer a proprietary system for ranking mutual funds 
based on their history of periodic returns volatility. The 
index used for the Morningstar methodology is the yield 
on a short-term Treasury. Morningstar, Melnikoff and 
others rate individual investments on the basis of their 
consistency in bettering the yield on a short-term Trea- 
sury over time. 

[0020] | n V j ew 0 f the foregoing, the prior art does not solve the 
problems associated with correctly measuring the effec- 
tiveness of investment managers. More specifically, the 
effectiveness of investment managers in performing these 
three functions is evaluated by computing their invest- 
ment performance at each of these three levels and com- 
paring this performance to some recognized benchmark 
measure of investment performance. This is the central 
activity of processes to evaluate investment managers and 
the investment portfolios they manage. 

[0021] There does not exist a benchmark that correctly measures 
the effectiveness of investment managers in their perfor- 



mance of the second investment-management function, 
namely, selecting for a suitably diverse portfolio of invest- 
ments from among the population of investments avail- 
able within a market sector. 
[0022] industry benchmarks are most commonly structured as 
indices where performance measurements are calculated 
from a population'^ or a population-sample"s periodic re- 
turns. The industry has long relied on indices calculated 
from populations of primary-market securities (e.g. 
stocks and bonds) as a benchmark of manager perfor- 
mance. As referenced above, these indices are not appro- 
priate benchmarks of a management function to provide 
for a diversified investment portfolio at the market sector 
level because they identify only one portfolio option 
among a myriad of options available. This condition cre- 
ates the potential for possible skewness and market- 
condition bias in the evaluative findings based on these 
types of benchmarks. As shown in Fig. 5, this potential for 
skewness is actually a systemic condition owing to the 
fact that these primary-market indices generally operate 
at much higher levels of investment risk than would a cor- 
responding population of investment managers, on aver- 
age, within a market sector. This higher level of invest- 



ment risk is because of the practical differences between 
holding a collection of primary securities and holding a 
portfolio of primary securities that must be managed for 
liquidity and diversification issues. These practical differ- 
ences mean that an index constructed solely as a collec- 
tion of primary-market securities will always operate at a 
higher level of risk than the average for a market-sector 
population of investment portfolios made from these se- 
curities. This systemic condition of higher risk creates 
problem for the primary-market indices. They can provide 
a critical benchmark for measuring for the special talents 
of those managers to select for market sector investments 
whose investment returns will be higher than average in 
those analysis periods when the overall strength of the 
market favors a narrowly-defined selection criteria that 
successfully follows that market strength. They are worth- 
less as benchmarks when the overall strength of the mar- 
ket weakens or when their narrowly-defined investment 
population does not follow the path of market strength. In 
their present construction as narrowly-defined groups of 
investments, these attributes mean that indices of pri- 
mary-market securities are the least appropriate of the 
methods available to benchmark a manager's function to 



provide for a diversified risk at the market-sector level. . 
In Fig. 5 a critical benchmark of these diversification ef- 
forts would be one whose level of investment risk would 
always appear to the left of the market-sector average for 
population investment risk on a mean-variance graph, 
such as characteristic of the point labeled "sec port". The 
characteristic position of the primary-market index to the 
right of this sector-average ("prime-sec index") marks it 
as a particularly unsuitable benchmark for measuring 
market-sector diversification. 
[0023] The population of investment managers that operate mu- 
tual funds are a subset of the population of secondary-mar- 
ket securities and benchmarks made from the investment 
performance characteristics of these mutual funds are a 
convenient and stable sample population for the general 
population of investment managers maintaining market- 
sector level portfolios. There exist commercial providers 
of "investment-objective" and "market-category" indices 
made from the performance data of populations of mutual 
fund managers. As shown in Figs. 6 and 7, these indices 
measure average performance of only small subsets of 
market-sector populations (there exist multiples of in- 
vestment-objective and market-category populations 



within a market-sector) and are unsuitable to the task of 
evaluating market-sector level diversification because 
their measurements are too narrow to capture the mar- 
ket-sector average in all market conditions. 

[0024] | n pig. 6 and 7, it is also demonstrated that narrow indices 
constructed for subsets of funds within a market-sector, 
namely, market-category or investment objective indices, 
are also unsuitable because of the variance in their posi- 
tion vis-a-vis the sector average over the phases of a 
market cycle. This market-phase variance is characteristic 
of a benchmark that generates evaluative findings that are 
skewed and biased for market conditions. 

[0025] As referenced above, the required attributes of the diver- 
sification function at the market-sector level are that it 
results in a level of investment returns that can be ex- 
pected from the random selection of an investment from 
that asset class and that it generate a level of investment 
risk that is below the level expected from that random se- 
lection. The investment return and risk from a random se- 
lection from an asset class population is calculated as the 
averages for the investment returns and investment risks 
generated by the members of that population. In fig. 6 
and 7, this average is identified as the point "sec avg.". 



These figures chart the performance of the (5) market- 
category indices of populations of mutual funds provided 
by Micropal that reside within the Above-Average Risk 
market-sector for two successive 3-year periods, 
1994-96 and 1997-99. These two analysis periods repre- 
sent two phases within a market cycle and the variance in 
the performance of these market-category indices relative 
to the sector-average demonstrates the measurement in- 
consistencies inherent with selecting for a narrow index to 
represent an asset class population. In contrast, the point 
of performance for the present method, marked as "sec 
port"over these two market-cycle phases demonstrates its 
unique quality to act as a critical and unbiased benchmark 
of the market-sector diversification function. 
[0026] The way in which indices are commonly constructed 

makes them unique in their ability to illustrate the bene- 
fits of diversification. They are different from arithmetic 
averages of investment performance calculated for a sub- 
ject time-period in that, by their construction, they oper- 
ate at lower levels of investment risk than that calculated 
as a simple time-period average. This construction ad- 
vantage comes from treating the index population as a 
portfolio and calculating its investment risk as the vari- 



ance of the average periodic returns for that portfolio, 
rather than as the average of the variance in periodic re- 
turns existent among the population of the portfolio for a 
time period. 

[0027] There exist several commercial providers of databases 
that calculate "investment-objective" and "market-cate- 
gory" averages for investment returns and risk over speci- 
fied time-periods (for example, the average of the 3-year 
average of periodic returns and the average of the 3-year 
standard deviation of periodic returns for the market- 
category population of Large-Cap mutual funds offered by 
Steele Systems, Inc.)- The construction of these averages, 
as opposed to the construction of an index portfolio is 
based on taking a time-period average of the popula- 
tion'^ average return and risk. This methodology could be 
easily applied to calculating broader market-sector aver- 
ages, as well, as illustrated by the point labeled "sec avg" 
in Fig. 3-7. The resultant calculation, however, would not 
be indicative of the level of investment risk from holding a 
diversified portfolio within the market sector. Rather it 
would be a measurement of probability, namely, the re- 
sultant level of risk from selecting one investment from 
the market-sector at random. 



[0028] Averages for investment return and investment risk are 
usable benchmarks of investment management perfor- 
mance, but not the most critical that could be constructed 
and, unfortunately, are measures whose value has been 
denigrated over time by a series of academic studies writ- 
ten to demonstrate that a mutual fund manager selected 
at random from a market sector cannot outperform a pri- 
mary-market index from that market sector. 

[0029] The purported purpose of these academic studies has 

been to compare the efficiency of an asset class popula- 
tion of mutual funds to that of a primary-market index. 
These studies appear to be somewhat misguided, how- 
ever, in that they do not consider the effect of holding the 
fund population as a portfolio, which is the analogous sit- 
uation to the construction of the primary-market index 
used as the study benchmark, but rather calculate time- 
period averages for asset class performance. The calcula- 
tion of time-period performance averages for a fund pop- 
ulation represents the performance expected from select- 
ing a fund at random from the population. It is a statisti- 
cal measurement of chance not an indicator of the perfor- 
mance characteristics embodied by the entire population. 
The effect of these studies is to damage the standing of a 



fund asset-class performance average as a benchmark of 
investment management performance. If this asset-class 
average cannot outperform a primary-market index then 
it is lacking as a critical benchmark. 

[0030] The advantage of holding the population of an asset class 
of funds over holding a single fund selected at random is 
in its lower volatility in times of market transition. This 
makes an asset class performance benchmark constructed 
as an index, namely the measure of holding the class 
population, a superior benchmark for evaluating portfolio 
manager performance at providing for market-sector level 
diversification. As shown in Fig. 8, this superiority is 
demonstrated in time-periods encompassing a change in 
market conditions. Differential return is the vertical dis- 
tance of a point from the equilibrium line on a mean- 
variance chart. It measures the strength of an invest- 
ment's performance relative to the sector-average. 

[0031] The chart mark of Fig. 8 illustrates the average investment 
return for the S&P500 Index, a primary-market index as- 
sociated with the Above Average Risk market-sector, over 
successive 3-year time periods from 1991 to 2001. The 
change in successive 3-year investment returns for the 
S&P 500 Index represents the change in the phases of a 



market cycle for the market sector in which the funds of 
the Above Average Risk asset class operate. 

[0032] The bars marked 12 indicate successive 3-year periods 
where there is little market change; bars marked 14 indi- 
cate an upward trend and bars marked 16 indicate a 
downward phase of the cycle. 

[0033] The narrow bars marked 18 on the chart indicate the dif- 
ferential return for the market-sector index portfolio in 
those periods. The general trend is for the differential re- 
turn to increase dramatically in time-periods of market 
change, which is an indication of the benefits of holding a 
diverse portfolio over a randomly-selected fund. 

[0034] pig 3-7 illustrate the concept of investment risk in terms 
of absolute periodic returns variance, which is the stan- 
dard deviation of an investment's periodic returns around 
their average. Fig. 8 uses the measure of differential re- 
turn, which is a measurement of relative investment per- 
formance derived from this absolute measure of invest- 
ment risk. There exist other measures of investment risk 
for market-sector populations of investments. The most 
prominent among these alterative measures is known as 
"beta"and is the measure of the variance of an invest- 
ments periodic returns relative to the pattern and level of 



the variance of the periodic returns for a benchmark rep- 
resentative of the average risk within an asset class or 
market sector. Beta is a measure of "relative" periodic re- 
turns variance and the measure of relative investment 
performance derived from this risk measure that is analo- 
gous to the measure of differential return is known as "al- 
pha". In an asset class that has been structured under the 
tenets of MPT, the measurements of absolute and relative 
investment risk are the same and can be used inter- 
changeably. In practice, however, the industry views each 
measure has having unique qualities. This present method 
of creating a market-sector performance index has been 
tested under both regimes and works as well using either 

risk measure. 
Summary of Invention 

[0035] The present invention preserves the advantages of prior 
art methods for creating market-sector level investment 
portfolio performance indices. In addition, it provides new 
advantages not found in currently available methods and 
overcomes many disadvantages of such currently available 
methods. 

[0036] The invention is generally directed to a novel method for 
creating investment performance indices. More specifi- 



cally, the present method is well-suited for creating in- 
vestment performance indices on the market-sector level. 
[0037] The method of generating a market-sector level index in- 
cludes the steps of acquiring data for a population of sec- 
ondary-market securities or other investment types whose 
operation mirrors that of an investment manager holding 
a diverse investment portfolio, and generating a contigu- 
ous series of the measurement of periodic investment re- 
turn for that population of investments. The population of 
investments is divided into market-sector groups whose 
pattern and level of past periodic returns has been 
uniquely different as stipulated under the tenets of Mod- 
ern Portfolio Theory. The period-returns average is calcu- 
lated for each returns period and each market-sector 
group population. These market sector group populations 
are known as "asset classes"and "population-compari- 
son"statistics are created from the average periodic re- 
turns of each asset class. Conventional measures of "in- 
dex-comparison" statistics are also calculated. These 
measures of index value are preferably calculated using 
the formula of: [(ending value-preceding pe- 
riod^]. +(average periodic return-current period/ 100))] = 
[ending value-current period]. As a result, the present in- 



vention solves the aforementioned problems associated 
with the prior art. 

[0038] it is therefore a principal object of this invention to pro- 
vide a method for generating a market-sector level index. 

[0039] it is also an object of the invention to provide a market- 
sector index using populations of securities that can 
judge the efforts of portfolio managers. 

[0040] Another principal object is to provide a method to gener- 
ate an index benchmark to evaluate the performance of 
investment managers in selecting a portfolio of invest- 
ments within a market-sector. 
Brief Description of Drawings 

[0041] The novel features which are characteristic of the present 
invention are set forth in the appended claims. However, 
the invention's preferred embodiments, together with fur- 
ther objects and attendant advantages, will be best un- 
derstood by reference to the following detailed descrip- 
tion taken in connection with the accompanying drawings 
in which: 

[0042] pig. 1 is a mean-variance graph that plots investment 
performance as a function of the average of a series of 
periodic investment returns (y-axis) and the variance of 
those periodic returns around their average (x-axis); 



[0043] pig. 2 is a chart showing the interaction of the three pro- 
cesses of managing an investment portfolio including 1) 
asset allocation, 2) market-sector diversification and 3) 
investment selection. 

[0044] pig. 3 is a graph of the average of periodic returns versus 
the variance of periodic returns thus illustrating the range 
of investment performance for an asset class population 
of investment managers within a market-sector to show 
class averages for population average returns and returns 
variance as the point labeled "sec avg"; 

[0045] Fig. 4 is a graph of the average of periodic returns versus 
the variance of periodic returns indicating, as the point la- 
beled "sec port", the investment performance for an asset 
class population of investment managers held as a portfo- 
lio, which is the key attribute of construction for an index 
of market-sector investment portfolio performance; 

[0046] Fig. 5 is a graph of the average of periodic returns versus 
the variance of periodic returns illustrating, as the point 
labeled "prime-sec index", the characteristic location of 
the investment performance of a primary-market index in 
relation to an asset class population of investment man- 
agers operating within a market sector; 

[0047] Fig. 6 is a graph of the average of periodic returns versus 



the variance of periodic returns indicating the location of 
the investment performance for a population of narrow 
indices representative of market-category subsets of an 
asset class and the index of market-sector investment 
portfolio performance for the Above Average Risk (AAB) 
market sector over a phase of a market cycle; 
[0048] pig. 7 is a graph of the average of periodic returns versus 
the variance of periodic returns indicating the location of 
the investment performance for a population of narrow 
indices representative of market-category subsets of an 
asset class and the index of market-sector investment 
portfolio performance within the Above Average Risk 
(AAB) market sector over a subsequent phase of that mar- 
ket cycle; 

[0049] pig. 8 is a chart of the investment performance of the in- 
dex of market-sector investment portfolio performance 
relative to the sector average performance for an asset 
class population of investment managers operating within 
the Above Average Risk (AAB) market sector over a series 
of market cycles from 1991 - 2001; 

[0050] Fig. 9 is a chart of the ending values, as of June 2002 for 
the unweighted index of market-sector investment port- 
folio performance, weighted index of market-sector in- 



vestment portfolio performance and associated primary- 
market index (S&P Market Index) for an asset class popu- 
lation of investment managers operating within the Above 
Average Risk (AAB) market sector over a series of market 
cycles from 1991 - 2001; and 
[0051] pig. 10 is table of mutual funds divided into market and 

investment-objective and market-sector categories. 
Detailed Description 

[0052] a s Dest illustrated in Figs. 3 and 4, the present invention 
is a process for generating such a market-sector level in- 
dex. The method of the present invention takes as its ba- 
sis populations of mutual funds grouped into as a small 
number of broad market-sectors that have been con- 
structed under the tenets of MPT. Analogous to the meth- 
ods employed for other indices, the average periodic in- 
vestment return for each population is calculated to accu- 
mulate a contiguous series of these average periodic re- 
turns to create an index measurement. This contiguous 
series of periodic-return averages is used to generate 
measurements of investment return and investment risk 
for various time-periods appropriate for the comparison 
of these benchmarks against the performance of a portfo- 
lio manager providing for a diversified risk at the market- 



sector level of an investment portfolio. They are also used 
to construct statistics of index value of the same types as 
published for existing primary-market indices, such as 
the S&P500 Market Index and Lehman Brothers Aggregate 
Bond Index. 

[0053] | n pig. 3, the range of investment performance for a pop- 
ulation of investment managers that are managing invest- 
ment portfolios made from investments within a market- 
sector can be represented by the parallelogram. An aver- 
age of investment return and risk can be calculated for 
this population and marked as "sector average". A line can 
be drawn from a point of zero risk, through the sector- 
average. This line, constructed under the tenets of the 
Capital Assets Pricing Model (CAPM), is generally recog- 
nized as a representation of the average investment per- 
formance across the range of risk existent within this as- 
set class of investment portfolios (equilibrium line). 

[0054] | n pig. 4, if a point marking an investment resides above 
this equilibrium line it is said to possess greater than av- 
erage investment performance. A point residing to the left 
of the sector-average indicates an investment of below- 
average risk. The performance of an asset-class portfolio 
of the mutual funds within a market-sector population 



(sector portfolio), is designated as the index of market- 
sector investment portfolio performance and consistently 
resides to the left and parallel to the point of investment 
performance marking the sector average. This makes this 
index measure a consistent benchmark with which to 
judge an investment manager's efforts to provide a strong 
and diversified market-sector portfolio. 
[0055] This process is unique from prior processes to provide for 
a market-sector index using populations of primary-mar- 
ket securities in that its use of mutual fund populations 
generates results that are specifically germane in regards 
to judging the efforts of portfolio managers. It is unique 
from investment-objective and market-category indices of 
secondary-market securities in that it calculates averages 
from an entire asset class of those funds within a market 
sector to provide a measurement that is relevant to judg- 
ing the efforts of diversification efforts at the market-sec- 
tor level. 

[0056] The invention is a process to generate an index bench- 
mark to evaluate the performance of investment managers 
in selecting for a portfolio of investments within a mar- 
ket-sector. This process generates a series of benchmarks 
that provide a measurement of both the strength of in- 



vestment returns, as well as, adequacy of diversification 
for a portfolio relative to its market-sector peers. 
[0057] The process employs the following steps: 

[0058] (i) Acquire the data for generating a contiguous series of 
the measurement of periodic investment return for a pop- 
ulation of investments whose operations mirror that of an 
investment manager holding a diversified investment 
portfolio. 

[0059] investment return is the net change in the value of an in- 
vestment over a period of time, plus any distributions of 
value made to holders of that investment during that time 
period. Indices are commonly calculated on the basis of 
the daily investment return of a population of investments 
(periodic returns). By way of example, indices illustrated 
herein are calculated on the basis of quarterly periodic re- 
turns. Resources may be employed to acquire data on a 
daily basis. The advantage of shorter returns periodicity is 
in the "diversification effect" on the level of investment 
risk generated by the index, which means the shorter the 
time-period of periodic returns used to calculate mea- 
sures of longer-term investment performance the greater 
the effect of holding a diversified population on lowering 
the long-term investment risk calculated for that popula- 



tion. 

[0060] | n accordance with the present invention, populations of 
open-ended investment companies (e.g. mutual funds) 
have been selected as the population of investments that 
best mirror the operations of an investment manager 
holding a diversified portfolio. Such investments are dis- 
cussed herein by way of example. Other types of sec- 
ondary-market securities may be used that possess the 
same operating characteristics as mutual funds. Mutual 
fund managers have many of the same operating con- 
straints concerning liquidity and asset concentration, as 
do other managers of investment portfolios. The value of 
their portfolios is also calculated on the basis of book 
value, rather than market value. Because of these factors, 
their pattern and level of changes in periodic returns bet- 
ter follows that of an investment manager operating a pri- 
vately held portfolio than do indices based on primary- 
market securities or market-valued secondary-market se- 
curities. 

[0061] The data employed is acquired from a reseller of the Mi- 
cropal mutual fund performance data, Steele Systems, Inc. 
Quarterly market-category and investment objective per- 
formance statistics from 1962, and individual-fund statis- 



tics from 1992 to date have been accumulated. 

[0062] (2) Divide this population into market-sector groups 

whose pattern and level of past periodic returns has been 
uniquely different as stipulated under the tenets of Mod- 
ern Portfolio Theory. These market-sector groups of mu- 
tual funds are known as asset classes. 

[0063] Creating a population of allocation-strategy alternatives 

under the tenets of Modern Portfolio Theory and the limits 
of commonly available computing capacity requires that 
these market-sector groups be limited to a small number 
of sectors that cover all available markets. For example, 
calculating the number of alternatives that can be con- 
structed from the combination of (4) market-sectors in 
5-percent increments yields a population of 1,771 alter- 
natives (7) market-sectors yields a population of 219,777 
alternatives and (10) market-sectors, 7,754,510 alterna- 
tives. 

[0064] There exist commercial providers of invest-objective and 
market-category fund indices. Micropal, a subsidiary of 
Standard and Poors is one such provider. Their database 
lists (17) market-category and (61) investment-objective 
indices. These are narrower population divisions than can 
be accommodated in a strategy based on MPT. The funds 



in those market-category indices into (5) market-sectors 
are combined based on the tenets of MPT, as shown in 
Figure 10. Those (5) market sectors yield a population of 
10,626 allocation-strategy alternatives when combined in 
a portfolio in 5-percent increments. 

[0065] (3) Calculate a period-returns average for each period and 
each asset-class population. 

[0066] The database employed in the present invention consists 
of quarterly returns for mutual funds calculated as a con- 
tinuous series beginning January 1962. That equates to 
160 quarterly return averages for each of (5) asset class 
populations. It is usual to calculate average periodic re- 
turns as weighted average returns for indices. For pri- 
mary-market indices the weight is the period-ending 
market value of each security for mutual funds, and other 
book-valued secondary market securities, it is the period- 
ending net asset value of each security. 

[0067] As a performance benchmark, a weighted average is in- 
dicative of the market demand for the securities in the 
market-sector. In studies of the relative strength of the 
markets for primary-market and secondary-market secu- 
rities, this measurement is appropriate for calculating and 
comparing populations of investment alternatives. In the 



evaluation of investment portfolio managers, however, 
this measure is not particularly relevant. 
[0068] Another way to construct a market-sector average for pe- 
riodic returns is as an un-weighted average of the peri- 
odic returns for the population within an asset class. In a 
book-valued market, such as the mutual funds market, 
this un-weighted measure can be viewed as indicative of 
market supply the average for the number of purveyors of 
investment portfolios within the sector. In terms of a 
benchmark of an investment manager's efficiency in pro- 
viding for a diversified market-sector risk, an un- 
weighted average of the performance characteristics of an 
asset class population of mutual funds is akin to "holding 
the market", which is the act of using every diverse- 
portfolio strategy available in the sector. The action of 
holding the market is logically the most conservative 
strategy available for asset diversification. This attribute 
of construction ensures the stability and consistency of 
the index of market-sector investment portfolio perfor- 
mance as a benchmark measure of investment manager 
performance. 

[0069] Because of the high mortality rate of newly-formed funds, 
some type of filter is a prudent addition for an un- 



weighted average. For the database used in the method of 
the present invention only those funds are selected with at 
least five-years operations for the populations to calculate 
an un-weighted average for each market-sector. These 
"mature" funds account for over 70% of the net assets of 
the funds market. 
[0070] Another aspect of the construction of periodic-return av- 
erages should be considered, as well, in regards to the 
use asset class populations of funds to index portfolio- 
manager performance. Many fund companies operate 
multiple classes of the same fund each different in only 
the expenses charged for management and administra- 
tion. 

[0071] Fund expenses are netted against the gross return gener- 
ated by the fund portfolio and for those fund classes used 
within 401(k) plans, for example, these expenses can be 
two to three times that of the non-401(k)-plan classes of 
the fund. Populations of funds used to generate a market- 
sector average periodic-return should be segmented by 
class, whenever significant differences in fund-expense 
exist and portfolio managers should be evaluated against 
like-expense peers. 

[0072] (4) Create a population of "population-compari- 



sorTstatistics of relative investment performance for man- 
agers of market-sector investment portfolios using the 
contiguous series of average periodic returns for the asset 
class population of funds to create longer-term measures 
of investment performance characteristics. 
[0073] Population-comparison statistics can include measures of 
average return and variance of periodic returns generated 
for analysis periods of various lengths from the contigu- 
ous series of average periodic returns for a performance 
index population of each market sector that is made from 
an asset class population of funds. An straight line can be 
drawn from a point of zero risk through the point of aver- 
age return and returns variance for this index population 
on a mean-variance graph, and the performance of in- 
vestment managers in implementing a diversified market- 
sector portfolio over the analysis period be measured 
against this equilibrium line. Such a comparative analysis 
would be a more rigorous measurement of a manager's 
efficiency than conventional methods that use an equilib- 
rium line drawn through a point of the averages of aver- 
age return and returns variance for the class population. It 
would also benchmark that manager's efforts against a 
consistent standard, which is the most conservative diver- 



sification alternative available within the market sector 
over the analysis period. 
[0074] The power of this index of market-sector investment 

portfolio performance to benchmark the success of an in- 
vestment manager in providing for market-sector diversi- 
fication is demonstrated by such comparative statistics. 
The value of diversity appears during time-periods when 
market conditions change. Plotted on a mean-variance 
graph, the investment performance of the investment 
portfolio index consistently betters the market-sector av- 
erage (the measurement of a fund selected from the mar- 
ket-sector population at random), by virtue of its lower 
periodic-returns variance (investment risk). In time- 
periods of market change, this advantage is heightened as 
shown in Fig. 8. 

[0075] Create statistics of "index-comparison", which are a series 
of index values for the pattern and level of cumulative pe- 
riodic investment returns for the performance index pop- 
ulation of each market sector. Such a index-comparison 
statistic is commonly denominated to begin at 100, i.e. 
the value of the index at its start-date is 100. The change 
in the ending value of the statistic is calculated for each 
subsequent time-period by multiplying the value at the 



end of the preceding time-period by the index population 
average for periodic returns of the current period, using 
the equation: 

[0076] [(ending value-preceding period)*(l+(average periodic re- 
turn-current period/100)) ]= [ending value-current pe- 
riod] 

[0077] The conventional use of an index-comparison statistic is 
to generate a number that can be published on a periodic 
basis to communicate the relative pattern and level of the 
investment value of the index population and, by infer- 
ence, the value of its associated market sector of invest- 
ment portfolios. For example, the S&P500 Market Index is 
an index of a population of primary-market securities 
whose pattern and level of investment value is currently 
associated with the index-comparison statistic of the 
number 1,000. This number 1,000 represents the accu- 
mulated investment returns for the population of securi- 
ties within that index since its inception and initial index 
value of 100. 

[0078] There exist a group of popular primary-market indices 

that can be associated with the asset-class populations of 
mutual funds within the (5) market-sectors of the present 
process by virtue of exhibiting a uniquely similar pattern 



of periodic-returns variance in prior periods. Because of 
the current interest within the industry in comparing the 
long-term performance of investment managers with their 
associated primary-markets, the method of the present 
invention preferably synchronizes the two sets of perfor- 
mance data through a comparison using commonly de- 
nominated index-comparison statistics for an associated 
primary-market index and an index of market-sector in- 
vestment portfolio performance created from an asset 
class population of funds. The process of creating com- 
monly denominated index-comparison statistics is imple- 
mented either by setting the initial value of the index of 
market-sector investment portfolio performance at the 
level of its associated primary-market index in cases 
where the primary-market index existed prior to the start 
date of the series of contiguous periodic returns available 
for the portfolio performance index, or setting the start 
date for the portfolio performance index to coincide with 
the start date for the primary-market index in cases 
where the primary-market index was initiated after the 
series of contiguous periodic returns available for the 
portfolio performance index began. 
[0079] The resulting index values, as of June 2002, are listed be- 



low: 

Resulting Index Values: 



Fund Mar- 
Kef Sector 


Associated 
Primary- 
Securities 
Index 


Start Date 


Ending 
Value-Sec- 
tor Index 


Ending 
Value Pri- 
mary- 
Market In- 
dex 


Aggressive 


NASDAQ Market 


Mar-1971 


3,068 


1,444 


Above Average 


S&P500 Market 


Jan-1962 


941 


1,089 


Average 


Lehman Aggre- 
gate Bond 


Jan-1973 


715 


1,158 


Low-Risk 


Yield 90day Tbill 


Jan-1974 


672 


688 


Contrarian 


MSCI-EAFE 


Jan-1970 


715 


1,104 



[0080] These index-comparison statistics can also be calculated 
with common start dates and initial values that are based 
on a specific analysis period. The relative growth in value 
between a population of investment managers managing 
for a diversified portfolio in one market sector can be 
compared to an analogous population of investment man- 
agers managing a portfolio within another market sector 
or a collection of market securities over a common time 
period by comparing the ending value of their index- 
comparison statistics generated by an asset-class popula- 
tion of funds making up the index of investment portfolio 
performance for their respective market sectors. For this 
type of comparison statistic, the portfolio performance in- 



dex having the largest ending value indicates the market 
sector of investment portfolios generating the strongest 
investment returns the analysis period. 
[0081] The resulting index values, for a 3-year analysis period 
ending as of June 2002, are listed below: 



Resulting Index Values: 



Fund Mar- 
ket Sector 


Associated 
Primary- 
Securities 
Index 


Start Date 


Ending 
Value-Sec- 
tor Index 


Ending 
Value Pri- 
mary- 
Market In- 
dex 


Aggressive 


NASDAQ Market 


June1999 


89.67 


54.47 


Above Average 


S&P500 Market 


June1999 


87.78 


71.68 


Average 


Lehman Aggre- 
gate Bond 


June1999 


116.35 


126.34 


Low-Risk 


Yield 90day Tbill 


June1999 


112.95 


113.45 


Contrarian 


MSCI-EAFE 


June1999 


88.77 


81.75 



[0082] Test data 

[0083] providing for a diversified risk at the market-sector level 
involves the obvious task of assembling a portfolio of in- 
vestments that represents a broad range of risks available 
within that market-sector. It also entails a less obvious 
task of providing for the necessary liquidity to sustain the 
integrity of the portfolio in times of market distress. Since 
market performance tends to move in cycles over time, 



this second task is integral to any practical application of 
portfolio management. 

[0084] Mutual fund managers are the largest group of portfolio 
managers involved in the practical application of portfolio 
management at the market-sector level, and are a group 
for which the greatest amount of accurate and complete 
performance data exists in the public record. They repre- 
sent a stable and unbiased sample population of the pop- 
ulation of investment managers operating investment 
portfolios at the market-sector level. 

[0085] The test data, in accordance with the present invention, 

entails calculating market-sector averages of quarterly re- 
turns (periodic return averages) for an asset-class popula- 
tion of mutual funds since 1962. This data is used to cre- 
ate a set of market-sector indices analogous to those in- 
dices existing for populations of primary-market securi- 
ties. The performance of these indices has been compared 
to that of indices of primary-market securities that can be 
associated with these market-sector classifications, as 
well as the populations of investment-objective and mar- 
ket-category indices contained in each sector. Addition- 
ally, arithmetic averages for investment return and risk 
have been calculated for each asset-class population, and 



the investment performance represented by those aver- 
ages compared to that of the market-sector indices. 

[0086] The objective of these tests is to verify the strength of the 
market-sector indices as measures of market-sector per- 
formance against other alternatives available in the mar- 
ket. In general, the tests demonstrate and support the 
contention that performance statistics generated from 
market-sector indices are superior alternatives to the 
evaluative statistics that can be generated from both in- 
dices made from populations of primary-market securities 
and of narrowly-defined subclasses of market-sector 
funds in representing the performance of the market-sec- 
tor, and that the market-sector indices are a more reveal- 
ing indicator of the performance of a diverse holding of 
market-sector investments than is the arithmetic averages 
calculated for that market sector. 

[0087] These indices will be recalculated when additional data is 
available. As a general rule, the shorter the periodic peri- 
ods used to calculate the index, the more pronounced the 
benefits from holding a diverse portfolio become over a 
time-period analysis. Other securities-indices are calcu- 
lated from daily periodic returns, and these can be, as 
well. 



[0088] There exist several options for calculating the weight of 
individual funds within the indices. Most primary-market 
indices are "weighted-value"indices; the contribution of 
each component security to the periodic returns of the in- 
dex weighted by its market value. Changes in market 
value are indicative of investor demand, and so such 
weighted indices reflect market expectations, as well as 
the intrinsic value of the investment. This type of valua- 
tion can be used in conjunction with a population of mu- 
tual funds and populations of other types of book-valued 
secondary-market securities by weighting the periodic re- 
turns calculation with each fund"s ending-period net- 
asset value. The performance of such a weighted index is 
thus "flavored toward" the market demand for various 
segments of the market-categories and investment 
philosophies present within the market-sector population. 

[0089] Another option is to produce an un-weighted index, one 
less representative of current market expectations and 
therefore, potentially less volatile. For an un-weighted in- 
dex, some accommodation must be made for the wealth 
of new funds that "spring up like wild flowers" at each 
turn of the market cycle and that are notorious their lack 
of persistency as fashions fade. I limit my un-weighted in- 



dex to those funds that have been in existence at least 
five years a group that represent over 70% of existing 
fund-market assets. 

[0090] B 0 th options have been tested against other market-sec- 
tor and primary-market index alternatives and they both 
suffice for providing a more stringent and fairer measure- 
ment of investment portfolio diversity and performance. 
As seen in Fig. 9, over the last forty years, there has been 
very little difference in performance between the two 
types of calculations. There has been historically much ar- 
gument over the relative benefits of weighted and un- 
weighted indices. My findings in regard to asset-class 
populations of funds are that there exists little difference 
in the results achieved by either method. In the chart of 
Fig. 9, the ending values as of June 2002 are shown for 
the un-weighted market-sector-index, weighted market- 
sector index and associated primary-market index 
(S&P500 Market Index) made for an asset class of mutual 
funds within the Above Average risk market sector. 

[0091] | n accordance with the present invention, the un-weighted 
index for comparing investment manager performance is 
preferred in light of prior studies regarding rational selec- 
tion behavior. Mutual funds operate as a book-valued 



market and size differences between funds can become 
enormous due to temporal conditions of investor demand. 
Within several of the market-sector populations there ex- 
ists up to an 80:1 size ratio between the 10-largest funds 
in a population and the average for their smaller peers. 
Since size has been shown not to be an indicator of future 
differences in investment performance, it would not be 
rational for an individual investment manager to select 
among a supply of market-sector diversification strategies 
on the basis of asset-weighted size. 

[0092] For the present process, the preferred method of measur- 
ing periodic return variance is as the absolute level of 
variance, which is the standard deviation of a contiguous 
series of periodic returns around the average value for 
this contiguous series. There exists at least one other 
measurement method within the industry, the most 
prominent of which is known as "beta", or the level of pe- 
riodic returns variance relative to the level and pattern of 
periodic returns variance for an associated benchmark 
measure. This process will work equally as well for and 
applies to beta and other alternative methods for calculat- 
ing investment risk. 

[0093] planned use for the invention 



[0094] The planned use of this invention is to generate a set of 
investment performance benchmarks for use in evaluating 
the performance of investment managers or other invest- 
ment advisors offering the function of investment selec- 
tion against the performance derived from a population of 
investment managers within a limited set of broadly-de- 
fined market-sectors. Population-comparison statistics 
will be constructed from the periodic-returns data used 
for those indices, and those measures offered as bench- 
marks to evaluate an investment manager's or advisor"s 
success in providing for an adequately diversified risk at 
the market-sector level of an investment portfolio. 

[0095] These measures can be used to evaluate either those 

managers engaged in constructing market-sector portfo- 
lios from primary-market securities or managers assem- 
bling such a portfolio from secondary-market securities 
and other portfolio collections of primary-market securi- 
ties existent within a market-sector (for example, a man- 
ager tasked with acquiring one or more mutual funds 
within a sector). 

[0096] The calculated population-comparison measures of in- 
vestment return and risk can also be used within the 
broader context of processes to evaluate the management 



of investment portfolios, forming the basis for evaluating 
the second management function, namely, diversification 
at the market-sector level, as well as providing a frame- 
work with which to make distinctions in the evaluation of 
the first and third functions, as well. In this regard, the 
benchmark can act as a proxy for the actual investments 
selected in a proforma analysis of the effectiveness of the 
selected asset allocation strategy or the strength of the 
individual investments relative to their sector peers. 
[0097] index-comparison statistics can also be generated from 
the periodic returns data used for these indices to pro- 
duce benchmarks that compare the relative pattern and 
level of accumulative investment returns for investment 
managers operating investment portfolios within a market 
sector with the value generated by investment managers 
operating in other sectors and between market-sector 
managers and index populations of primary-market secu- 
rities. 

[0098] These and other modifications and variations occurring to 
those skilled in the art are intended to fall within the 
scope of the appended claims. 



